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The article includes the palynomorphological study  of  some species of the genus Achillea in Albania. In this article submitted 
comparative features of the species: Achillea abrotanoides, Achillea ageratifolia, Achillea clavennae, Achillea chrysocoma dhe 
Achillea millefolium. The material for the study was obtained in National Herbarium in Tirana. For the study of 
palynomorphological features are analyzed 31 pollen grains from each species. The treatment of material is made with 
acetolysis method and basic fuchsine. The fixing of pollen grains is made with glycerin gelatin. The study and photos of pollen 
grains are realized with light microscope with 1000x power. Between the plant species included in the study are differences and 
similarities regarding the palynological features such as: dimension of pollen grain, thickness of exine, length of spines, width of 
spines. The pollen grains of plants above are tricolporate. The shape of pollen grains by the outline appears spheroidal or 
prolate spheroidal. The exine appears thick and has two-layers. The sculpture of exine is echinate. 
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1. Introduction  
 
The genus Achillea is part of the family Asteraceae (Compositae), the largest family of vascular plants. This genus is 
represented by about 140 species distributed in Europe, in warmer areas of Asia and some in North America(Nemeth and 
Bernath, 2008; Saeidnia et al., 2011). In Flora of Albania the genus Achillea represented by 18 species (Anonymous, 
1988-2000). The name of Achillea is referred to the Achilles, who in the Trojan war has used these plants to cure the 
wounds of his soldiers (Saeidnia et al., 2011).  
The species of Achillea has been  used since ancient times as medicinal plants for the         treatment of many 
diseases as: anemia, diseases of the stomach, loss of appetite, menstrual    irregularities etc.  (Nemeth and Bernath, 
2008; Saeidnia et al., 2011 ; Anonymous, 1988-2000).  Other studies have shown for antioxidant and antibacterial action 
that have oily essences of species of the genus Achillea (Vitalini et al., 2016; Issabeagloo1 et al., 2012; Alfatemi, et al., 
2015; Mazandarani et al., 2013; Benedec et al., 2013). 
The morphological description of  the pollen grains of several species of the genus Achillea is made by 
Wodehouse, 1935 and then by other authors(Erdtman, 1943; Meo & Khan, 2003;  Akyalcin et al., 2010; Punt and Hoen, 
2009; Kapidani, 1996; etc.). 
In this paper  presented morphological study of pollen grains of species: Achillea abrotanoides, Achillea 
ageratifolia, Achillea clavennae, Achillea chrysocoma and also compared with the palynomorphological data of Achillea 
millefolium taken from literature (Kapidani, 1996). The palynomorphological data of plant species: Achillea abrotanoides, 
Achillea ageratifolia, Achillea clavennae, Achillea chrysocoma presented for the first time in the palynological literature of 
our country.  
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2. Material and Methods 
 
The material for the study was obtained in National Herbarium in Tirana. To achieve the study of pollens’ morphological 
characteristics we have used three analytical methods. 
• Acetolysis of Erdtman method (Erdtman, 1956) 
• Acetolysis of Avetisjan method (Avetisjan, 1950) 
• Basic fuchsine method of Smoljaninova &Gollubkova, (1953) 
The fixing of pollen grains is made with glycerin gelatin prepared according to Kisser method (Sllatkov, 1967) The 
palynomorphological dates in this study regard the material acetolysed.   In order to accomplish the quantitative analysis 
of palynomorphological features, 31 pollen grains are taken in consideration. There were prepared 3-5 microscope slide 
for each plant bydifferent methods and they were studied by the Digital Microscope/Camera Software, Motic Images Plus 
2.0 ML, B1Series. (This microscop saves images in JPG, BMP, MIG and TIFF and process the image with a variety of 
filters). The microscopic photos of pollen grains of the plant studied  presented in polar and equatorial view with 
magnification 1000X, taken by DAUTI Anxhela.The terminology is based on that recommended previously Erdtman 
(1952), Punt et al. (,1994) and Kapidani, ( 2005).  
 
3. Results and Discussion  
 
Representatives of the genus Achillea are perennial plant, with white flowers, yellow, rarely pink. They grow in rocky 
areas, alpine meadows, near roads etc. ( Anonymous, 1988-2000; Demiri, 1983) 
The pollen grains representatives of this genus are monad, tricolporate, with spheroidal to prolate spheroidal 
outline. Pores of pollen grains have circular outline. The pore’s diameter varies from 3 - 5 μm. Mesocolpium varies from 
14.65 - 20.2 μm. Exine is thick and two-layer with echinate sculpture. The spines are conical and their length varies from 
2 - 4 μm, while their width varies from 2 - 6 μm.  The distance between spinules varies from 2- 4 μm. Thickness of  exine 
varies from 3 - 6 μm. Ectexine is thicker than endexine. In ectexine is observed the presence of columellae and the 
tectum  with thickness about 1 μm. Polar axis of pollen grains varies from 20.6 - 35.5 μm, while equatorial diameter 
varies from 20.6 - 35.2 μm. ( fig.1,2,3,4,5).  
The palynological features of each representative included in the study are expressed in Table 1,2 and shown 
through microscopic photos.  
 
3.1 Achillea abrotanoides (Vis.) Vis. Fl. Dalm. 2:81 (1847) 
 
 
Figure 1. Pollen grains Achillea abrotanoides; a. polar view; b. equatorial view. (1000 X) 
 
3.2 Achillea ageratifolia (Sibth. et Sm.) Boiss., Fl. Or. 3:275 (1875).  
 
 
Figure 2. Pollen grains Achillea ageratifolia: a. polar view; b. equatorial view. (1000 X) 
 
3.3 Achillea clavennae L., Sp. Pl. 898 (1753).  
 
 
Figure 3. Pollen grains Achillea clavennae: a. polar view; b. equatorial view. (1000 X)  
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3.4 Achillea chrysocoma Friv., Flora (Regensb.) 18:366 (1835).  
 
 
Figure 4. Pollen grains Achillea chrysocoma: a. polar view; b. equatorial view. (1000 X) 
 
3.5 Achillea millefolium  L. , Sp. Pl. 899 (1753)      
 
 
Figure 5.  Pollen grains Achillea millefolium a. polar view; b. equatorial view. (1000 X)  
 
Table 1. Dimensions of pollen grains of the plant species Achillea  
 
The palynological features Achillea abrotanoides Achillea ageratifolia Achillea clavennae Achillea chrysocoma Achillea millefolium 







20 - 21.3 
(20.6) 











Figure 6. Chart of average dimensions of pollen grains of species Achillea 
 
Based on the data of the table.1 and the fig. 6 observed changes in the size of pollen grains of species Achillea, take in 
the study. The pollen grains of Achillea chrysocoma are greater than those of Achillea abrotanoides, Achillea ageratifolia, 
Achillea clavennae, Achillea millefolium, while pollen grains of Achillea millefolium are smaller than other species take in 
the study. 
 
Table 2. Comparative table of palynomorphologic features of genus Achillea 
 
The palynological features Achillea abrotanoides Achillea ageratifolia Achillea clavennae Achillea chrysocoma Achillea millefolium 
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Figure 7. Chart of average dimensions of the palynological features of species  Achillea. 
 
Based on the data of the table 2. and fig. 7 observed changes and similarities between the pollen grains of Achillea 
species. With regard thickness of exine feature, noted that the pollen grains of Achillea chrysocoma, have a thicker exine 
that pollen grains of Achillea abrotanoides, Achillea ageratifolia, Achillea clavennae and  Achillea millefolium. In the length 
feature of spine noted  that the spines appear longer at pollen grains of Achillea ageratifolia, while the wider spines on the 
basis distinguished in pollen grains of Achillea chrysocoma. The pollen grains of Achillea abrotanoides, Achillea 
ageratifolia and Achillea millefolium the spines have the same length and width. Distance between spines has not large 
differences between species, but appears few greater  to pollen grains of Achillea millefolium, while mesocolpium is 
greater to the pollen grains of Achillea chrysocoma.  
 
4. Conclusions  
 
From the analysis of palynotaxonomical features of pollen grains of 5 species Achillea show that: 
1. The greater pollen grains are at Achillea chrysocoma.  
2. The exine appears thicker to the pollen grains of Achillea chrysocoma.  
3. The longer spines has Achillea ageratifolia, while the wider spines has Achillea chrysocoma. 
4. The pollen grains of Achillea abrotanoides, Achillea ageratifolia and Achillea millefolium have the spines with 
the same length and width.  
5. Distance between spines is slightly larger to pollen grains of Achillea millefolium. 
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